To explore the behavior of near-extinction flamelets in turbulent premixed flames, emission intensities of OH, CH and C2 radicals of hydrocarbon-air premixed flames have been examined using the newly developed emission spectroscopy system. It has been shown in our previous study that the emission intensity ratio of 515.5 nm/470.5 nm bands of C2 radical uniquely depends on the temperature of unstrained methane/air and propane/air flames. In the present study, to establish the technique that estimates the temperature of the near-extinction flamelet of turbulent premixed flames, the relation between the temperature and the emission intensity ratio of 515.5 nm/470.5 nm bands of C2 radical of strained flames has been sought by using a counter-flow burner. The unique relation between the flame temperature and the emission intensity ratio of 515.5 nm/470.5 nm bands of C2 radical has been found to exist for the Propane-air and the Butane-air strained flames. Therefore, it can be concluded that the temperature of flamelets of the Propane-air and the Butane-air turbulent premixed flames can be estimated by using the relation between the temperature of the strained flame and the emission intensity ratio of 515.5 nm/470.5 nm bands of C2 radical obtained in the present study.
れた (Ishiguro et al., 1998) Fig. 2 Axial distributions of the axial component of the gas velocity of the counter-flow burner for the non-reacting (left) and reacting flows (right): The axial component of the gas velocity changes nonlinearly when the separation distance L is larger than the diameter d of the burner nozzle( > ), indicating that the strain rate cannot be defined by using Eq. (1). The axial component of the gas velocity changes linearly when the separation distance L is equal or smaller than the diameter d of the burner nozzle( ≤ ), indicating the strain rate can be defined by using Eq. (1). The strain rate is varied under the condition of ≤ in order to satisfy the potential flow condition. The velocity gradient near the flame zone of the reacting flow is larger than that of the non-reacting flow because of the thermal expansion of the gases. The strain rate is estimated by Eq. (1) in the present study. Fig. 4 Dependence of the temperature of the Propane-air single and twin flames on the strain rate : The temperatures of the twin and single flames decrease as the strain rate increases. The strain rate of the single flame at the extinction limit is much lower than that of the twin flame. However, the temperatures of the twin and single flames at the extinction limit are the same. Fig.7 Dependence of the emission intensity of the 307nm band of the OH radical obtained from the Methane-air single flames (left) and the Propane-air single flames (right) on the strain rate . As the strain rate increases, the emission intensity of the OH radical decreases monotonically, then extinction occurs. Fig. 8 Dependence of the emission intensity of the 431 nm band of the CH radical obtained from the Methane-air single flames (left) and the Propane-air single flames (right) on the strain rate : As the strain rate increases, the emission intensity of the CH radical decreases monotonically, then extinction occurs. Fig. 9 Dependence of the emission intensity of the 470.5 nm band of the C2 radical obtained from the Methane-air single flames (left) and the Propane-air single flames (right) on the strain rate : As the strain rate increases, the emission intensity of the 470.5 nm band of the C2 radical decreases monotonically, then extinction occurs. 
